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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for removing solvent to allow 
to manufacture resin of pellet shape or the like, by decreasing residual volatile 
component while preventing degradation of resin, sticking of resin in equipment 
or the like at removing organic solvent from resin solution containing 
isobutylene-based block copolymer. 

SOLUTION: The solution of isobutylene-based block copolymer is supplied to an 
evaporation apparatus of twin extruding structure where a heating medium flows 
into a twin-screw section controlled to be 230°C or lower and 0.026 MPa or 
higher to lower than 0.10 MPa at its deaeration outlet, or to a flash evaporation 
tank adjusted to be 0.039 MPa of degree of vacuum or higher, or to a combined 
evaporation system of them. 
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2 2^U7 7»^IJ6$>i? 1 8CC^6tl5. 8t 
IMKK^SIjKr S K * o r ««^=P > 7- 2 SrffiJBf ^ 



11 

[oo4u m®$titc®mm*m&kftT®7 v •» 

IS* C£#J:<* 4. CCfc»75";i/» 
y X;H*j-eBii#6##S£ L ttt >SJEJRXBftlE»tc a -» 

[ 0 0 4 2 ] C©<fc 5 ft*tt*iei-r*(C«. 
©«»«tt77';i'^i!>i'rt^0. 10MP 10 

aei±©£ttTKJ0rr a. c © J: 5 ftSfefrTCBBS 

hZ. i£{C 0 . 1 0 MP a 3t£M "C*S £«ttl**©«l& 
*-CKalf8#g§*&3 ft. «kc y X;n*»«J 

[004 3 ] wngjK®tttt#££u etm«s©ittm 

E^A^Tfttf. 7 7'^aIJ$>{'*I$gO. 

03 9MPafeiT. ff*L<BO. 026MPaOT© 20 

«EBfefrT«:»fpi/. mMzmmz. x^go. 03 

9 M P a fi* TC & C » £ . +»tc b & I >. 

[0044] «J«fg©P±ftiE^ttO . 0 1 ~ 1 MP a 
©»HT$3&rs©*iff*0l». HtHJE^tfO. 0 1M 
P a *»ca4 £ y X*rt»SS X-mMAmfibtd&M. 

MPa*fiAsi«jii««©ttaaa^*-r«f. 77 

7V»3!S»*>*rt , co«cWRft. BMaiE9K:J:0*> 

fcWffl^BJlB&WlltTU *>*tt"C»Bl/co*5 30 
fc»@iR**JlBTr*. J: Off* L< BO. 1-1MP 

[ 0 0 4 5 ] Sfc. 3c3tLrttfflEE**«»f Sfc«> 
JC. WJgftiK« 7 7 9 ->*^JS* > 7 Kflaftf 4 fc«>© 
yX7UXBIB«B. KSO. 5~10mm©?LS**-r 
£&©#»* 0. 5mm*$§T*&£±§en±fflE 
*$aHF>9 r * -3 T & 7 X;l>X«6Bf ©IS* *) l> P 
t^WUftik*), 1 0mm^il4£JJBrtajE#«H 

9 » i'aHW > f SiH^©*fJffiS«#*©IWi#»£ 40 
U*1-lHRmtf**. ES5BS^JBttBl*«:«IHB& 

[0046] 9atitmtam. u^^rnr 

«. EE*. Bt^tt4#*LTaMRnJtt't?*s. 
[0 04 7] 77? ^*&f8*>7BG6fliiI£. ffifrJC 50 



^fI32 00 2 - 1 6 1 1 0 9 
12 

a£-rst>©r*ft«. »#»BeiKaKR?ri6-c* 

•5. fcfc. 7 7?i'*3&#6*>7©rt&D««igi»cJ: 
oTIMfi**!). MS, 7 7 -^^JS* >*©#©!$ 
R3. *{4»tffiS&fc <3 ©£fl&&Stf 50 0 kg/m ! 

S &a£JSS©f5ffl-C>£&Slfg£fT * "J ^-©fRfc 

ftzwffl?2>mwvji£#>-7i 4. 3>f ; >it-i3 

«tt)«JSS3ti6«ffl«iaiR5-Y>©8l")PB. 
3Rlfi*>i'©±8|WcRiW5Ci3W?*Lt>. 
[0048] */c. 7 7?^^#£7^7lWe?g«li 
SWJ|S«LrL*5 4. sKI6»©£S£#K:£«3ft4 
3£©3gm#gc «3 . s£IS»©ffiT£?3< Bti#*5. 
C©fc*7 7 » ->*a£JS2 >7 S4*BttiffiSl©tiR£ 

[0049] nsurs-? 1 4»«ffi8K«attc*tu 

77? i/*.m&l»i?fyiQ. 0 3 9MPa«TiC«S 
-c* 4gf«,^?r<i^/c^©r*n«*iJ^«: UtcfiBffi-r 
Sc CtiB7 5»i/a3K»«:*jWSji9j|0K 

>7rtEK<fc9jfc£3ft&7!>>6-t , *>£ 0 m~<D^mM<D 
7 7 » ->^J£K:fct,>TB, v 7*? u>S7"cj 7ft 

s£^ii^*ccs*ftsw*MB«t©8 osa%«± 

[0 05 0] $^©77r>^iSI«J, 777^ 
b>^7-0 9 7ft«^«^©#«|K: &»fflWfg&*>© 
r*4*J. ^©JltfiifcJCttittt©^. aE»© 
S{b*5|II*{C^n4 -fV^fU >^7"D 7ftS-^f*(C 

*i«"CB«BW)^a!<k*9S4a±©**«:IIMIi 
77 ? J/»3R»*«B*SKC|RtJtt5R»^n«'r* 

*>«fct>l/. S£*©^J6«g£ffl#£fc#T4> 
[0 05 1] 

mw?2>. ftte. *«WBCti6©j|JtWlK:j:-3t:<5i6 
ES3n4fc©r«&<. **w©iSfflrtK:*jt»t:jia 

[0 05 2] ( 7-ta 9 7£S£tt©#T»j;iE) 
flM3«S: Waters 5 1 OSGPCWA 
felttll§:Waters 4 8 6M 
UVj&B: 2 5 4nm 

*7A : BSflimi ($*) ttKSh od ex K-804 

*7Ajgg : 3 5'C 
oSl : 1 . Oml 
-f>^x7i^H>M : 1 0 u 1 
«¥^*«B#'JX*U>ftff-c3l3BLfc. ^ttiB#P5 



(8) 
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12-19 ftTftttZmfebtc. 

[0 05 3] (mmxummmm^o^m^m^mcom 
mm ■. mm-miixzu-vtvv? < -gc- i 

7 A 

ftM*>y& : *tt7'J-*7ASUPELCOWAX 
- 1 0 

Wtg&g. 1 5X/m i n ( 1 6 O'C) . 3 0 °C/ia i n 
(2 0 0'C) 10 

ft$5fig2oo-a 3#pa<s8 

^>iPii;i/3>fig2 6 0'C 
<r ■< fW-ig2 6 O'C 

mm. : #}ji§#j i g . h i o g . « 

Wft^XftO. 0 1 g 

[0 0 54) (■<V^U>I5'Cl-;i'M^fO^ 

T^Jfflftft (ATAGO&UCa t. No. 123 
0) £ffll>T, 4v:/*l/>*:/a5 3 0 

mmx l Ommx l mmS(C7"UX^U/c>- 20 
l>TJSflT$ (nD) **5£U jyT©5ttC«E^TlWiil, 
fc. 

X?-ly>^a=ll. 905X (nD- 1. 508) 

[0055] (t&gft i > mmtttt 200 Lstt^s 

/ci©)61. Ik?, ^f*->^n^f> (ti/* 30 
*y-i/--7ZV&Ml,tcb<D) 5 1. 0 kg, p--^ 
fiJWtiyJ h'2S. 3g£fln*/c. SJ68S4-7 
0 'CK&*P L/c«, a - t a 'J > ( 2 - ^ t •) S? 
» 20. 5g, 8 k g>&^»DU/c. 

-7 0^r^*MfL&#&3«*WKl63ttfc. 
rJ5l6?8?£K:X*U>4. 12kgML, 3£>«:4 

MMSWc. 3 6<c*tB4>®*ai£Wl&#S5 0 y S 

tto"Cl»5©4«B0"C*>6W«MB*Wf«#* 1 8 0 
LttKT. y + hiaK£90~-l 1 
L. ^SSSL/c. *©&. "0*i'J;*y*;b-f-h 
t7+X[3-(3. 5-y-t-^;b-4-bKa + 
->7*r.;U) ^nf**- (•] £S£#10 0SS8PCC 
2tLT0. 5M»<ttt4«t5{CJ8ft|«)B3«fc. 
[0 05 6] (HSM2) WttKttS 2 0 0 LSftgg 
CC. 1 -^DD^> (*U+ 
/c&©)6 1. 2kg. n -^+1f> (*U*^^--> 
-T'XtKjll/ctO) 3 1 . 6kg. v-V>t>%)\s>? 50 



^2 0 0 2- 1 6 1 1 09 
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P-7-YF6 4. 7gm/c„ JSJ^fS%-7 0'CCC» 
iPL/cf£. DMA c (N, N-v^^UT-fe hTS F) 
122g. -{y^U>16. lkgMWc. 36 
t£WMt?Z>l. 5kg»Ti&Wo, -7 
0Xir^$£«#Lft#69 0#5a£3tf/c„ &l»?K 
Ic^(CX*U>7. 8kg£Ss»b. 

±3 $ e. K*ffl«|>©WRe»K*i 5 0 u s t 

azt vimzm <o £ Uf fc«. **b^*14k: ft 0 r 

(,»S©*«Bl/T3j>6*«tB*lli««(** 1 8 0 LffltC 
r. hfiK£90-i l O'CJTMl, 

iftffio/c •?■©$, ^^i'^'JW-t-^^ 
[3- (3. 5-^-t-^;V-4-tFP+'>7i 
^BW*-H *«£f*l 0 0M8»c*tL-C 

[0 05 7 ] UHS0I3 ) immt* 2 0 0 L5fcg« 
tc, i - i-aa^y (ti/i=a7->'-7'xr^i 
/c&©) 6 9. 4kg, n-^1/> {^U^AV-iy 

-^xr^ML/cfc©) 36. 5kg. p-y^?;i/i7 

D7 -< F 6 5 . 3g £to*/c. Stt-SS* - 7 0 "CKiS 
*PL/cf£, DMA c (N, N-y^^UT-fe HT5 F) 
4 9. 2g, -Yv:/?U>12. 8 kg*8$J«L/c. 3 
6fC0&{t**>l. 5kg»tMWl, - 
7 0"C-Cjg«*«» Lft**69 0#El£3tffc. »»"C 
Klt*f§Sfc:x?U>5. 5kg»»o. 3f>CC4 5^ 
Efc*«Wfc«. S»E«jR*A«©*«l'^*WCS(o:4 
ffihSttfc. 3 6K**H#©*SU3*a*i5 0 y SWT 
£ ft 4 * T*i5fc£|£ *) ML'ii o /d£. *#H*"Wt{cft -o 

ri^osnBSLr^^WffiiaBHifrft 1 8 o l« 

(CT, y + ^ry h&K£90~l 1 O'CSE-C^L, ^ 
[3- (3. 5-y-t-7'^-4-tFP+i'7i 

-;u> 7-n t-^-^- h ] i o ommsmMtx 
[0058] (ttiim ) s^sto^, fluidtcjcs^fli 

[0 05 9] (H&fflB) )gff«ff*2 0 OLSJdSS 
cc, l -i'aa7'$> ^-T'x-cKfliL 
fcfe©) 53. 2kg, y?Jl/^D^*+J-> (*L^ 
A 7-5/-^-C^j|lfct)(D) 44. 4 kg. 5 
^07-YF96. 0 firSrJm*.fc. StS?fS?r-7 0'CK 
^PLfcf*. DMA c (N. N-ix>^JbT42hT5 
F) 5 4. lg. ^V7'5 1 L>2 0. 7kg«l 

/Co ■£hK.wmt9-z>2. okg^m^-xm^mth 

h . - 7 0 -C-C?g?8i£Si# L ft*s 9 0 ^Slc>3 ti/c. 
^t>-CSJt.^SgCCX^L>4. 2kg^JOL. 36K: 
4 5»Sj£t«tffca. S«i»«**«©*«t'^*WC 

sjt.^^±3-s/c„ 3 e>fC7kffl*©^meziaAi5 o w 

s art ft £ £ -C*St£ii 9 £ Ltf o fc«. *tH^*tt 
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OLttKT. i> + >rv 9 0-11 O'CfCM® 

7 + X[3-(3. 5-y-t-^;i/-4-tKa + 



(9) #H2 00 2- 1 6 1 1 0 9 

16 

* [0 06 0] (K&ffl 7 ) WCcfcS^il 
*B*trfe&fr^fc«i1-». «»0!l8£iai*£Ofc. K 

jbmw i ^ 7 •cfienfcmjgfgoia^^iem** i - 

2fc££&.5 1> 
[006 1 ] 
[*1] 







K3SPJ2 


W«q3 


HSM4 | 




2 5. 


2 6. 0^1:% 


2 7. Ott% 


1 4. 2fift% 


1 -^nn^^ 


3 1. oga% 


5 5. 5g£% 


5 4. 7£S% 


5 5. 9£js% 






1 7. 5SS:% 


1 7. 323;% 


2 9. 411% 




4 2. 01:1:% 










2. o£5;% 


i . 0^5:% 


0. 9l«'% 


0. 5l£% 




Mp 


113 0 0 0 


8 6 7 0 0 


6 9 6 0 0 


6 9 6 0 0 i 




Mn 


4 6 5 0 0 


6 18 0 0 


4 7 50 0 


47500 | 




Mw 


10 9 0 0 0 


9 8 0 0 0 


8 0 10 0 


80100 




Mv/Mn 


2.3 5 


1. 59 


1.4 6 


1.4 6 






3 1.0 


2 9.6 


28. 1 


2 8, 1 


2] 


* « [^2] 





set0j5 








1 4. 011% 


3 5.8 SS% 


2 o. oMm% 




5 6. i 


1 5. 2Mfi% 


4 3. 4Si% 




2 9. 6Sfl;% 










4 8. 3jtl% 


3 6. 2fiS% 




0. 3fii% 


0. 7fiS% 


0. 4fifi% 




Mp 


6 8 4 0 0 


4 7 5 0 0 


4 7 5 0 0 


Mn 


4 7 3 0 0 


4 18 0 0 


4 18 0 0 


Mw 


7 7 2 0 0 


4 9 2 0 0 


4 9 2 0 0 


Mw/Mn 


1.6 3 


1.18 


1. 18 




2 8. 1 


15.8 


15.8 



[0 0 6 3 ] (sum i ) sasw i <cm^itm.mim 30 
1 &c^-r„ imimamwKnfms c p 1 0 0 a/ 

D=9) ifliUfc. 3KI8IM3©S? + *5> hgBRtf-«| 
Xi"J*-gp<DaS5r 1 8 O'CCC^ Ha«£0. 020 

<fcf3 24kg/h-C^»^g3«:tt^L/c < , S/c. 3KA 

£■3 tc&tss n/cgfta« ( 2 Ntnua : l/d = 9 . 



ffl) ©as* 1 8 o'cicwcfcbx, mitmicmi** h 

[0064] 
[*3] 



(10) #^2002-161 109 

17 18 





(%) 








Won 

r& 






7&Y/ 


1 


0.89 


0.08 


0. 76 




0.06 


6nm4><2 




mm 
i 


0. 65 


0.06 


0.52 




0. 07 


6na p CD 




JfcttW 

2 


1.09 


0. 11 


0.88 




0. 10 


12am 4 <?> 
a' \t*>\ 




3 


0. 20 


0. 03 


0. 16 




0. 03 


6iu p <D 




2 


0.41 


0.04 


0. 34 




0. 03 






3 


0.82 


0. 06 


0.70 




0.06 


n± 




4 


0. 87 


0.08 


0.72 




0. 07 


2 0 X 2cb&& 


ft 


5 


0.34 


0. 27 




0.04 


0. 03 




Si 


6 


0.06 


0.05 




0.01 


0.00 


w± 


ft 


7 


0.01 


0.00 


0.01 




0.00 


2* X2cnaK 


IK 


MM 

8 


0. 02 


0.02 




0.00 


o. oo ; 


6wi £> CD 


ft 


9 


0. 07 


0.06 




0. 01 


0.00 


B± 


ft 


1 0 


0. 20 


0. 16 




0. 03 


0. 01 




ft 



[0 06 5] (ARM 1 ) ttRW 1 (Cffllr>ft:8U9*l9 

$aSEIIUttMltPCM4B (L/D = 3 
5. X?'J 3 -g4 6mm, ^-fPS5mm, ^-fPlfc 
3fl) *m>fc. ZNflttMl 9©U7"<>F2 0ifi« 
©AM,jaS£i 6 0*CiU ^>F2 7. 2 8iTf£© 
^U-iMSa^OO'CitT. V7^>h©XSa£ 
0. 039MPa, ^>H27, 28©*$a£0. 0 
0 13MPa&CLT. «*mr»6ftfcttJIB*«*# 
>:/2<fcO 2 4 kg/hTr#ffHifill 9 Ktftf&G/c 

[006 6 ] ( jtfgffl 2 ) H&ffl 2 tCffl(,^i»B«H 

(0. 2m 2 ) *Jll>fc. jK»«©i? + *? hfia£2 
OO'C. *£a*0. 0039MPa£U 10kg/ 

own». mi6©srni« do*) «t«j#wsttfc. * 

[006 7 ] (tt^3) a&gK30SA£2 4O-C 

K-rsam*. sift«2 4i5i*oiftft%tfr>fc. 



30 [0 068] (fgffitt 2 ) Ifjfegg 3 ^Ott*g*ft* 1 

5kg/h,n£a*o. o i 3mp sLttzm&m 

I3f -5. 

(JtJtffl 3 ) MMtttSOV + iry bWBLV=MZ9 <) 
a -SBOSa^ 1 9 0 *C4 -rs fcwi*is*w 2 i RW® 

[0 06 9] (HtfeffU) gfffi«©i^*IK»WU If 
40 fcffofc. »6*ifcl§***3K:flH3-*-4. 

(n«s«5 ) *us9i2-cmhtntmmtm&m 1 tc^r 

£8£K«:ftte Ofc. MM&m. 3 ^©#J&&#£ 2 7k 
g/h, X£a&0. 0 1 lMPai-TSW^ttSUfifl 
l 4H«<0iW¥*(f ofc. »6tifc*S**a 3 «:««■}■ 

a. 

[0070] (mmme) w&ms-c'&hhtcmm®. 

3kft*2 9 kg/h. jS^a^O. 0053MPa£f 
4fcM*ttiai5W 1 4Htt©»f¥*fTofc. f#6^fciS^ 
50 <6*3{COTBT&. 



(11) 

19 

(mm 7 ) km 6 r» htiitmmmia i ■ 

g/h. H£g£0. 0053MPail, gftiJ&©# 
8ffl»*3'C«»r 3*xfcHilI H £ * 9 Att-CKfflT«fl-Bi& 

E-r*. 

[0 07 1 ] (£16018 ) t%m?f»6ftfcWIRgtt 

^^iL/c^^U^f (3 *•) ft^OTHtaiEE* 
0. 3MPaT, 12 5*C{c»MISUfclMIS««%3 4k 

0 . 0 2 5 MP aKSWBSLfc. ^SS©Sf^fFi L 
TB, H£ffi£0. 0 1 6MP a.icmBbtciH.mmm 

w i i 0«©»ft*ff itc.nh titd&mm 3 tcwis 



12 002-161 109 
20 

: ^©W&fc&liS) x 1 0 OTffttLfc. g«&8¥tt 

9 9. 9 9 711%r*^fc. 

[0072] (HtfeMQ ) 8iHgfc$©«*SS* 60kg 
/h fr-5tWB^teW8 4|Hl«©^f^tfofc„ f#P> 

n/ctem?r«3 Kfifiers. fcis&s** 99. 9 9 s 
(ussw 1 0 ) mtmmoimmz 129k g/h t-r 

««3Kffler«. &j8S$*$«9 9. 9 7SS%T?£> 

■3 ft. * fc . *&H^©«sntfj cc * »« a ^ h 
^mmm&kommmm ug/h) $ 

fc, MB. #R«©##*#ffi*3Si6WlK^LfcS 

«#ffi?r 1 0 0 1 btcm£(D. imm 1 »o*2 urn* 
^#«B©tB*HB**ivr. *fc> *ffi/*afi&a«. n 

ffiffi 1 ©**cfi6*4ffll>r*fflOfc|B* 1 0 0 i Lfcfcl 

£©. J*®^ 1 so' 2 ©ffl*m**vr. 

.[0 07 3] 
[*4] 









3Mfi 






0. 4 — 0. 9% 


3. 8~6kg/h 


10 0 


10 0 


JfcKMi 


O. 6 5% 


4 — 6 kg/h 


13 0 


13 0 




1% 


2 kg/h 


7 5 


2 2 5 



[0074] (.mmm 1 i-iz) mwizv'mwc 

(f ofc. 8Jlli£?KSg*J 1 5 5 -C (Xttfl 11). 14 

7-c ($mmi 2) -c-stcttofca. osx/xk-cm 

B5 mm©X7->UX'gXB?LS 1 mm©f7a>3- 

f-^ >y>-x;i'©i>-rn*> i ■o^ssrooffwfc. &E 

0«&U *«E#*»0. 5MPaW±(C&oTt,>£Ci* 



^riS^Ofc. XftttftfKJtSftS 0. 0092MPa 
(HJSffl 11). 0. 026MPa (.9mW 1 2 ) 

30 }#tfco Msift^^x^issoBStssnjs 

llt»**BiRLfc. ttfc. ^>^iJilicg})!§©ff#BSi 

a%w±-c*-5fc. 

[0 0 7 5 ] 
[*5] 





mmm 1 1 


xttm 2 




0 . 5 mm 


5mm 


«)igs«©ss ra 


1 5 5 


14 7 


«Bg^©StlllE* [MP a] 


0. 5 


0. 5 


[MP a] 


0. 0 0 9 2 


0.026 


&sa©*« 

[£*%] 




5. 5 


2 2.5 




0. 4 


3. 7 




1. 7 


O. 8 




7. 6 


2 7.0 


[1 


1*%] 


9 7. 1 


8 7.0 
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[007 6 ] (JttMK) X£j£0. 009 2MPa<D 

jswi i tiawflM«ifc*ff-»fc. m o^yx^s 

(tb«»i5~7)«jis««fia. 75jf»i»»j' 
jt^K**n*n6 5x;. o. o 09 2MPa (warn 

5), 7 5°C. 0. 1 OMPa (IfflfflQ) RU90 



(12) ®ffi2 0 0 2- 1 6 1 1 0 9 

22 

*'C\ 0. 009 2MPa (JttWI7) «C«B£U 9EttM 
1 1~1 2iB«©j|H4ff-9fc. SX)\<0$££«), ® 

at>«JK$8$« 6 0 £S%feJT 4 % o fc. 
[0 07 7] 
* [H6] 







Jfctfc0!6 


mmi \ 




0. 5 mm 


0. 5mm 


0. 5 mm 




6 5 


7 5 


9 0 [ 


Wflg^a^ttfflJE* [MP a] 


0. 4 5 


0. 5 


0. 5 I 


JBBS* [MP a] 


0. 0 0 9 2 


0.10 


0. 0 0 9 2 


[«*%] 




! 46. 8 


5 8. 1 


4 9.1 \ 




8. 1 


14.6 


8. 2 i 




1. 0 


0. 8 


1. 1 




5 5,9 


7 3. 5 


5 8.4 I 


Li 




5 5.5 


2. 5 


5 0.7 1 



[007 8 ] <^Wl 3~1 4) «»W5'C»e>ftfc * ;KDi£$ *) . $Ji§©# >f g^©tt*«5gi83tt&* 
WHJffiRifli^fcHfrtt, Xftffll 1-1 2 4|5jfi&©H 20 fc. a#gB^£»S«£7(c**-r. «IMQK#B««8 0 

41 4 5"C. 0. 0 3 9MPa (HHWl 3). 152 [0079] 
°C. 0. 0 2 6MPa {W^M 1 4 ) Tj|i6t,/c. ^X^ [«7] 





Xttffli 3 


mm\ 4 




0. 5 mm 


0 . 5 mm 




1 4 5 


15 2 


«*»«©B:ffl£E* [MP a] 


O. 5 


0.5 7 


jj^^V^^S [MP a] 


0.039 


0.026 


[»*%] 




3 5.4 


3 2.0 




9. 5 


7. 9 




0. 5 


0. 6 I 




4 5.4 


40. 5 


mm*** [ms%] 


8 6. 5 


8 8.9 



[0 08 0 
»W1 3. 

®m<o 
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